the Olex 2 6 graphical user interface. Structural refinements were carried out using Shelxl-97 or Shelxl-2014. 4, 7 The positions of all the atoms were obtained by direct methods. All non-hydrogen atoms were refined anisotropically. Hydrogen atoms were positioned geometrically and were also constrained to ride on their parent atoms, with C − H = 0.95 − 0.1.00 Å, and U iso = 1.2 − 1.5U eq (parent atom). The crystallographic details are summarized in Table S1 .
EFISH measurements
All of the EFISH measurements 8 were carried out in CHCl 3 solutions at 10 -3 M concentration, with a non-resonant incident wavelength of 1. with a pulse of 7 ns and 20 Hz repetition rate. For poling measurements, the fundamental beam was attenuated to 0.57 mJ and was focused with a lens (f = 600 mm) on the sample, placed over the hot stage. The corona poling process was carried out inside a specially built dry box, in N 2
atmosphere. The fundamental beam was polarized in the plane of incidence (p-polarized) with an angle of about 55˚ with respect to the sample in order to optimize the SHG signal. The hot stage temperature was controlled by a GEFRAN 800 controller, while the corona wire voltage (up to 10 .0 kV across a 10 mm gap) was applied by a TREK610E high-voltage-supply. After rejection of the fundamental beam by an interference filter and a glass cut-off filter, the p-polarized SHG signal at 532 nm was detected with a UV-Vis photomultiplier (PT) Hamamatsu C3830.
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The corona wire poling dynamics of the SHG behavior of polystyrene and PMMA composite film was performed using the following parameters: temperature and electric field, of 75 °C and 10 kV for complex YQ2/polystyrene film and 65 °C and 9.5 kV for complex YQ2/PMMA film; these conditions allowed us to obtain a sufficiently high and stable second-harmonic generation (SHG) signal. The absorption bands of YQ2 in polystyrene and in PMMA films (peaks at 356 nm and 522nm) after poling (blue line) decrease compared to that observed before poling (black line). It's the "so-called" dichroic effect 15 due to the partial orientation of molecules along the direction of the electric poling field. No appreciable Stark shift 15 of the absorption peaks was noted after poling as shown in Fig. S1 . Figure S1 : UV/Vis absorption spectra of YQ2 in A) polystyrene and B) PMMA matrix after and before poling.
Method of calculation of the d 33 values
In the Maker fringe experiment, the second harmonic (SH) intensity was detected as a function of the incidence angle θ of the fundamental beam and normalized with respect to that of a calibrated quartz crystal wafer (X-cut) 1 mm thick whose d 11 is 0.46 pm/V. The incidence angle was changed by rotating the poled film along the Y axis (see Fig. S2 ) while the polarization of the fundamental and SH beam could be changed by a half-wave plate and a cube beam splitter respectively. In order to determine the nonzero independent components of the susceptibility tensor for poled 
for pp configuration, where θ 1 and θ 2 are respectively the angles of refraction inside the poled film for the fundamental and SH beam with refractive indices n ω and n 2ω (sinθ m = sinθ/n mω , m=1,2).
Morphological investigations by SEM measurements
Thin films morphology was analysed by scanning electron microscopy (SEM) covering a large area of the samples. The composite films seem to consist in smooth basal layers with few small droplets randomly distributed on the surface but overall the films (in particular B) are compact and uniformly grown (see Fig. S3 ). 
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Theoretical Calculations
The electronic structures and molecular properties of Y shaped quinoxaline chromophores were investigated using density functional theory (DFT) to understand bonding patterns, the electronic charge and molecular orbital energy distributions. The initial geometry of chromophore was taken from the available crystal data for YQ1 and YQ2. The guess structures of remaining chromophores were obtained by replacing the substitution in the phenyl ring corresponding position in YQ1. The geometries of synthesized chromophores in the gas phase were optimized using Becke's three-parameter and Lee-Yang-Parr functional as B3LYP. [16] [17] [18] The DFT/B3LYP level of computational calculations were carried out using 6-31+G** basis set for finding the global minimum energy structure of all chromophores and its molecular properties calculations.
Inclusion of diffusion and polarization functions in 6-31+G** basis set accounts the electronic charge distributions and effects of polarization in atomic orbitals in all quinoxaline chromophores. In addition, time-dependent density functional (TD-DFT) theoretical method was utilized for finding the molecular orbital energy distributions within the first 20 excited singlet states. On the optimized gas phase geometries, TD-DFT studies have been carried out with B3LYP/6-31+G** method, both in vacuo and in CH 2 Cl 2 using PCM model of solvation method.
All computation calculations were performed using the G09 package. 19 Electronic geometries, frontier molecular orbital structures were taken using GaussView 5 20 molecular visualization program.
Synthesis of quinoxaline Derivatives (YQ1, YQ2, YQ5 and YQ6)
Solution of 1 (0.478 g, 1 mmol) in chloroform was added to a methanolic solution of diamine (1 mmol) and followed by acetic acid (0.5 mL) was added and the reaction mixture was refluxed overnight. The completion of the reaction was monitored through thin layer chromatography.
The solvent was removed in a rotary evaporator and the residue was poured in water and separated with chloroform and solvent was removed. The crude product was purified through silica gel thin layer chromatography using ethyl acetate/hexane as the eluent.
2,3-bis((E)-2-ferrocenylstyryl)-quinoxaline (YQ1)
o-Phenylenediamine, (0. 
2,3-bis((E)-2-ferrocenylstyryl)-6-(trifluoromethyl)quinoxaline (YQ2)
4-(trifluoromethyl)benzene-1,2-diamine, (0.176 g, 1 mmol), yield 81%. mp = 206 ˚C. 
2,3-bis((E)-2-ferrocenylstyryl)-6-methoxyquinoxaline (YQ5)
4-methoxybenzene-1,2-diamine, (0. 
2,3-bis((E
)
2,3-dimethyl-6-cyanoquinoxaline (2) and 2,3-dimethyl-6-nitroquinoxaline (3)
A mixture of 4-nitrobenzene-1,2-diamine/3,4-diaminobenzonitrile (1 mmol), 2,3-butadione (1 mmol) and absolute ethanol/acetic acid (5 ml/0.5 ml) was refluxed until completion of the reaction. The reaction was monitored by thin layer chromatography. After the reaction was completed the mixture was poured into the water, precipated products was filtered and dried. The 
2,3-bis((E)-2-ferrocenylstyryl)-6-cyanoquinoxaline (YQ4)
A mixture of 2 (0.091 g, 0.5 mmol), FcCHO (0.214g, 1 mmol) and a small portion of piperidine in anhydrous toluene (10 ml) was refluxed under a N 2 atmosphere. The reaction was confirmed using thin layer chromatography. After cooling to room temperature, the remaining liquid was concentrated and purified by column chromatography on silica gel using hexane/ethylacetate 
2,3-bis((E)-2-ferrocenylstyryl)-6-nitroquinoxaline (YQ3)
A mixture of 3 (0.102 g, 0.5 mmol), FcCHO (0.214 g, 1 mmol) and a small portion of piperidine in anhydrous toluene (10 ml) was refluxed under a N 2 atmosphere. The reaction was confirmed using thin layer chromatography. After cooling to room temperature, the remaining liquid was concentrated and purified by column chromatography on silica gel using hexane/ethylacetate Table S2 . Important geometrical parameters for crystal structure of YQ1 and YQ2. The interatomic distances are reported in Å, angels in degrees. Table S4 . Density surfaces of the frontier orbitals involved in electronic transitions of chromophores YQ1-YQ6 which is derived from TD-DFT/B3LYP/6-31+G** level of theory using isosurface value of 0.02 au. 
YQ1 YQ2
Average Fe(1)-C 2.056(4) 2.045(4) Average Fe(2)-C 2.047(8) 2.017(7) Fe(1)-Cent(1) 1.662(4) 1.644(3) Fe(1)-Cent(2) 1.661(5) 1.646(8) Fe(2)-Cent(1) 1.647(2) 1.637(2) Fe(2)-Cent(1) 1.653(8) 1.633(7) Fe(1)-Fe(2) 9.898(1) 9.393(3) Fc(1) Cent(1)-Cent(2) 3.300(9) 3.291(7) Fc(2) Cent(1)-Cent(2) 3.322(3) 3.270(1) Cent(1
Orbitals
LUMO+5
Cartesian coordinates and total energies of the optimized geometries of chromophores YQ1-YQ6 at B3LYP/6-31+G** level of theory. Atom coordinates (in Å) and total energies (in hartrees)
YQ1
Total 
